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The viscosity binary mixtures partially miscible liquids has 
been little studied. Chadwell and his made careful deter- 
minations viscosities 10° and 25°C. methyl acetate, ethyl acetate 
and ethyl ether water, all which display greater viscosities than 
the component viscosities—similar phenomena the water solutions 
alcohol, ethyl alcohol, acetic acid. They believed that the sol- 
vation might the most plausible explanation for these cases, but gave 
confirmation the compound formation, probably with the reason 
that from these viscosity curves only tracing could made the 
points maxima which roughly determine the composition the mole- 
cular compounds solution. 


studied the system phenol and water, the viscosity- 
concentration curves which are sagged all the temperatures below 
the critical solution temperature (66.4°C.), but with somewhat complex 
nature 70°C. noticed that the deviation maximum the mea- 
sured viscosities from those calculated from his adopted mixture law 
(linear weight fraction) corresponded approximately compound 
equimolecular proportion phenol and water, and that from the sagged 
property the viscosity curves the hydrate might partially dissociate 
his second that the electrical conductivity this 
phenol rich solution showed extremely low value. This fact necessi- 
tated another suitable explanation. Thus, assumed that phenol 
rich solutions the other form the ionic dissociation, 
might occur and that this ionization might the least 
the equimolecular proportion phenol and water form molecular 
compound Before accepting his hypotheses, however, one 


(1) H.M. Chadwell, Am. Chem. Soc., (1926), 1912; Chadwell 


Asnes, Am. Chem. Soc., (1930), 3507. 
(2) O.R. Howell, Trans. Farad. Soc., (1932), 912. CHEMISTRY LIBRARY 
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must doubt the adaptability the mixture law taken him for 
culating the deviation from the observed viscosity values. 
The has recently developed the solvation viscosity the 


following form: 
™. 


where the solvation viscosity which the difference the mea- 
sured viscosity from that calculated from his formula for ideal 
the numbers molecules components and taking into chemical 
reaction form molecular compound; the formal molar fraction 
component and the constants independent the temperature 
and concentration long the molecular compound exists the con- 
centration range, which termed the stability coefficient being 
numerical measure the stability the molecular compound. 

The present paper study binary mixtures partially misci- 
ble liquids from the same standpoint view. The viscosity values 
the water solutions ethyl acetate and ethyl ether are quoted from 
Chadwell’s data and those phenol and water are from Howell’s ob- 
servations. 
10° and 25°C. are regarded quite equal and the following values 
25°C. already will used: 


For the water (1) and ethyl acetate (2) mixture, 


For the first two pairs the quotients near temperatures 


0.21 3.18 


and for the water (1) and ethyl ether (2) mixture, 


3.09 
the numerator being the mean value 3.03 
and 3.15 calculated from the two mixtures ethyl ether and al- 
cohol and ethyl ether and alcohol which were discussed part 
the system water and phenol the quotient previously ob- 
tained 20°C. may not applicable higher temperatures simply 
considering that the boiling points these liquids differ much from each 


other. fact, table shows, the quotients 


the same con- 
141 72 
centration have different values 50°, 60° and 70°C. trial, the re- 


This Bulletin, 280. 
This Bulletin, (1929), 25. 
(6) This Bulletin, 4(1933), 288. 
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ciprocals these quotients each temperature are found linear, 
from whose relationship the extrapolated values can easily 
estimated provided that the degree association water molecules 
undergo change infinite dilution with phenol. column table 
are shown the quotients thus obtained. The values brackets denote the 

weights water and phenol respectively. 


and being the molecular 


Table 
(Howell). 


Table 
10°C. (Chadwell Asnes). 
0.00000 0.00000 0.013105 
0.00522 0.00107 0.013079 0.000151 (0.141) 
0.02613 0.00547 0.014178 0.012972 0.001206 0.222 
0.02845 0.00597 0.014242 0.012960 0.001282 0.216 
0.04804 0.01022 0.015117 0.012859 0.002258 0.223 
0.06683 0.01444 0.015968 0.012760 0.003208 0.225 
1.00000 1.00000 0.005092 
mean 0.222 
25°C. (Chadwell). 
0.00000 0.00000 0.008949 
0.00676 0.00139 0.009095 0.008929 0.000166 0.120 
0.00892 0.00184 0.009129 0.008923 0.000206 
0.01815 0.00877 0.009354 0.008895 0.000459 0.122 
0.08284 0.00690 0.009678 0.008851 0.000827 0.121 
0.06170 0.01328 0.010357 0.008762 0.001595 0.122 
1.00000 1.00000 0.004244 
mean 0.121 
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Table 
10°C. (Chadwell Asnes). 
0.00000 0.00000 0.013105 
0.01031 0.00253 0.013640 0.012983 0.000657 0.261 
0.01408 0.00346 0.013870 0.012939 0.000931 0.270 
0.02894 0.00720 0.014747 0.012764 0.001983 0.277 
0.05751 0.01462 0.016622 0.012430 0.004192 0.290 
1.00000 1.00000 0.002609 
mean 0.275 
25°C. (Chadwell). 
0.00000 0.00000 0.008949 
0.01360 0.00334 0.009366 0.008846 0.000520 0.156 
0.02060 0.00509 0.009597 0.008793 0.000804 0.159 
0.03089 0.00769 0.009959 0-008716 0.001243 0.163 
0.00954 0.010099 0.008662 0.001247 0.152 
0.05848 0.01488 0.010883 0.008509 0.002437 0.162 
1.00000 1.00000 0.002216 
mean 0.158 
Table 
(Howell), 50°C. 
0.00 0.0000 0.005500 
0.02 0.0039 0.005696 0.005599 0.000097 0.025 
0.04 0.0079 0.005898 0.005700 0.000198 0.025 
0.06 0.0121 0.006110 0.005807 0.025 
0.08 0.0164 0.006340 0.005916 0.000424 0.026 
0.10 0.0208 0.006600 0.006027 0.000573 0.028 
mean 0.026 
0.70 0.3088 0.01775 0.01366 0.00409 0.040 
0.75 0.3650 0.01858 0.01523 0.00335 0.036 
0.80 0.4339 0.01981 0.01718 0.00263 0.033 
0.85 0.5206 0.02164 0.01970 0.00194 0.034 
0.90 0.6328 0.02420 0.02306 0.00141 0.036 
0.95 0.7843 0.02820 0.02778 0.00042 (0.053) 
mean 0.036 


1.00 1.0000 0.03491 
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60°C. 

No 
0.004700 
0.004850 0.004784 
0.005000 0.004871 
0.005188 0.004962 
0.005360 0.005055 
0.005568 0.005150 
0.01413 0.01137 
0.01485 0.01257 
0.01591 0.01405 
0.01725 0.01591 
0.01910 0.01831 
0.02180 0.02155 
0.02614 

70°C. 

No 
0.004075 
0.004771 0.004468 
0.01157 0.00964 
0.01215 0.01059 
0.01298 0.01174 
0.01405 0.01314 
0.01547 0.01491 
0.01735 0.01720 
0.02028 
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0.000066 
0.000129 
0.000226 0.019 
0.000305 0.019 
0.000418 
mean 0.018 
0.00276 
0.00228 
0.024 
0.023 
0.025 
(0.032) 
mean 0.025 
0.00183 0.018 
0.00156 
0.00015 
mean 


160 Ishikawa. [Vol. 


_As seen from and the values keep constancy 
for the studied concentration ranges, and their temperature variations 
are expressed the equations: 


2.00 
2.00 


respectively, whence may postulate that and 
exist solution. 

the water and phenol mixture, two hydrates exist solution. 
The hydrate with the stability coefficient 2.00 
phenol rich solutions proof the extremely low electrical conduc- 
tivity observed Howell. The temperature change the solvation 
viscosity completely expressed the equation: 


2.00 


The hydrate existing water rich solutions and having 


1+1 


indicates from the magnitude that undoubtedly subjected 
the ionic dissociation, OH;, the equilibrium be- 
ing kept 2/3 part undissociated molecule and 1/3 part disso- 
ciated into the two ions. 

The present and foregoing studies the stability coefficient lead 
the conclusion (i) that takes the value the molecular compound 
firmly exists without any dissociation such the molecular compounds 
this idea simply derived from the mathematical consideration the 
order the term, and (ii) that takes the value less than 
the molecular compound suffers ionic dissociation partial molecular 
dissociation are the cases the monohydrates 
1.68) and 1.65), the case the dihydrate 

The Institute and Chemical Research, 
Hongo, Tokyo. 
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Corrections Part 


Page Line For Read 
291 other than the viscosity other than the determining 
coefficient factor the viscosity co- 


efficient 


has 


The values tables 6,7,8 and pages from 288 290 should omitted. 
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EINFACHE VERSUCHE ZUR PRUFUNG DER ORIENTIERUNG 


VON MOLEKULEN DER OBERFLACHE DES WASSERS 
UND DER WASSERIGEN LOSUNGEN. 


Von Bun-ichi TAMAMUSHI, 


Eingegangen 1934. Ausgegeben 28. April, 1934. 


Eine einfache Methode, die von Frumkin™ zur Priifung des Gibbsschen 


Satzes angegeben worden ist, wird ohne weiteres auch zur Priifung der 
Orientierung von Molekiilen der des Wassers angewandt, 


soweit die Oberflachenschicht monomolekular angenommen werden kann. 
Lést man also etwas Benzol und bringt die Lésung 
tropfenweise auf das Wasser, beobachtet man folgendes: solange die 
noch nicht ist, wird jeder Tropfen eine 
flache Scheibe auseinandergezogen, die sich bewegt und von 


deren kleine Trépfchen fortgerissen werden, bis der 
ganze Tropfen verschwunden man aber einen Tropfen der 


Lésung auf eine Oberfliche, die schon ist, verbreitet sich 
nicht mehr und das verdampft ganz langsam. Misst man 


die Zeitdauer bis zum Verschwinden des Tropfens mittels einer Stoppuhr, 


erkennt man den ganz scharf. 


Auf diese Weise fand ich, dass zur Sattigung einer 243 grossen 
Oberflache des Wassers 0.4ccm. einer 
notwendig ist. Die Lésung wurde dabei aus einer kalibrierten 1.00 ccm. 


Pipette auf das Wasser gebracht. Daraus ergibt sich die 


Sattigungsmenge der 


(*) This Bulletin, (1933), 280. 
(1) physik. Chem., 116 (1925), 498. 
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ergibt sich weiter fiir das Flachenbediirfnis eines Molekiils der 


Ahnliche Versuche habe ich mit Cetylalkohol, Cetyl- 
palmitat und Myrizylpalmitat einmal der Oberflache des reinen Wassers 
und ein anderesmal der der (Rohr- 
zucker-, HCl-, KCl-, KBr-, KJ-, LiCl-, NaCl-, aus- 
gefiihrt. Die Ergebnisse sind den folgenden Tabellen zusammen- 
gestellt. Die war das Kahlbaumsche die Palmitin- 
das Mercksche, die Cetylalkohol und Cetylpalmitat wurden von 
Firma Kojima (Tokio) geliefert, und die Myrizylpalmitat wurde 
meinem Laboratorium aus Bienenwachs hergestellt. Alle wurden 
Benzol gelést. Die Versuchstemperatur war 15°C. 

Die Ergebnisse zeigen, dass bei und Cetyl- 
alkohol die des des einzelnen Molekiils der 
Oberfliche des Wassers mit der bekannten Grésse von Langmuir sowie 
von Adam iibereinstimmt, also entspricht sie einer senkrechten Orien- 
tierung des Molekiils der wahrend sie bei Cetylpalmitat 
und Myrizylpalmitat das 2-bis 3-fache von der eines Kettenkopfes 
ergibt. Die letzten Ergebnisse fiihren mich zur Annahme, dass sich die 
Molekiile von Cetylpalmitat sowie von Myrizylpalmitat der 
ihre polare Gruppe, die vom Wasser stark angezogen wird, biegen und 
infolgedessen die beiden Ketten nebeneinander parallel und beide senk- 
recht zur stehen, ohne aber miteinander zusammengedriickt 
sein. Diese Betrachtung iiber Cetylpalmitat unterscheidet sich von 
der 

bezug auf die Dehydratationswirkung des gelésten Stoffes auf die 
polaren Gruppen, ist die Frage der Orientierung von Molekiilen der 
der wisserigen Lésungen von neuem Von den 
oben aufgestellten Ergebnissen sollen einige Tatsachen genannt werden. 
Der Rohrzucker beeinflusst kaum den Zustand der Oberflachenschicht, 
was aus seiner geringen Dehydratationswirkung ist. Die 
veranlasst allen die Schicht sich merklich auszu- 
dehnen. veranlassen die Salze (KCl, KBr, KJ, KCNS, LiCl, 
NaCl, MgCl.) die Schicht sich mehr oder weniger auszudehnen und zwar 
steigt ihre Wirkung den folgenden Reihen an: 


Amer, Chem. Soc., (1917), 1867. 
Bresler, Chariton, Talmud, Talmud, physik. Chem., 165 (1933), 
195. 
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Tabelle 


Sattigungsmenge Flachenbedarf 
Tabelle 
Sattigungs-| 
Wasser 8.0 KJ-Lés. 7.2 
0, 
N/2 6.4 N/2 7.2 
N/2 6.4 N/2 NaCl-Lés. 8.0 
N/2 KBr-Lés. 7.2 N/2 7.2 


Tabelle Cetylalkohol 


Sattigungs- 


Sattigungs-{ 


| 


Tabelle Cetylpalmitat 


Wasser 3.4 N/2 KJ-Lés. 2.6 
N/2 2.1 N/2 NaCl-Lés. 3.4 
N/2 KBr-Lés. 3.0 N/2 3-0 


| 


Tamamushi. 


Tabelle Myrizylpalmitat 


bedarf 


Oberflache Oberflache 10-16 


Wasser 2.1 N/2 KBr-Lés. 1.9 

N/2 LiCl-Lés. 2.1 


N/2 1.3 123 N/2 MgCl,-Lés 1.9 


KCNS<KBr, KJ<KCl 
NaCl, 


Bei Anionen findet man also auch diesem Fall die bekannte Lyo- 
trope Reihe, sich bei Kationen das Kalium-ion merkwiirdiger- 
weise abnorm verhalten scheint. 

Bringt man einen Tropfen auf die Oberflache der Lésung von solcher 
Substanz wie KCl und MgCl., die auf die Oberflachenschicht stark aus- 
dehnend wirkt, beobachtet man, dass sich der Tropfen ganz schnell 
und glatt eine grosse Scheibe ausbreitet, die sich bald ringartig teilt 
und von den reissen sich dann kleine Trépfchen los. Man 
beobachtet auch schéne Interferenzfarben, die bei der Ausbreitung des 
Tropfens auftreten. Sonst sich der Tropfen der 
der Lésung solcher Substanz von geringer Dehydaratationswirkung, 
analog wie beim reinen Wasser, aber das Lésungsmittel verdampft etwas 
schneller. 

Von dieser einfachen Methode diirfte man nicht sehr umfangreiche 
Resultate erwarten. Aber man kann immerhin mittels dieser Methode 
schén die Orientierung von Molekiilen der priifen und 
demonstrieren. 


Zusammenfassung. 


wurde eine einfache Methode zur Priifung der Orientierung von 
Molekiilen der des Wassers und der Lésungen 
angegeben. 

Mittels dieser Methode ergab sich die eines einzelnen Mole- 
kiils der des Wassers fiir 
fiir Cetylpalmitat, und fiir Myrizylpalmitat. 


“ay 
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wurde mittels dieser Methode die Ausdehnungswirkung von ge- 
lésten Stoffen auf die untersucht und wurde gefunden 
dass die Anionen sich ihrer Wirkung der lyotropen Reihe anordnen, 
sich bei Kationen das Kalium-ion abnorm verhalt. 


Chemisches Laboratorium 
Musashi Hochschule, Tokio. 


HETEROGENEOUS CHEMICAL REACTIONS THE SILENT 
ELECTRIC DISCHARGE. VIII. 


Susumu MIYAMOTO, 


Received March 10th, 1934. Published April 28th, 1934. 


Investigations the reduction inorganic solid substances hydro- 
gen the silent electric discharge were carried 

The apparatus and method procedure are essentially the same 
previously 


Experimental. 


(1) Cupric Nitrate. Exp.1. Powdered crystals cupric nitrate, 
employed Time silent electric discharge 
hours. gas absorption apparatus, which exactly the same 
that employed the case calcium was connected the dis- 
charge tube. Nitrogen peroxide contained the gaseous reaction pro- 
ducts absorbed alkaline solution absorption bottle (1), nitric 
oxide then oxidized and absorbed alkaline solution absorption 
bottle (2), and ammonia absorbed dilute sulphuric acid absorp- 
tion bottle (3). 

Water was produced during the reaction and small drops con- 
densed water were formed the wall the discharge tube. part 
the powder the discharge tube became black and part reddish 
brown. small part the wall the discharge tube was covered with 
thin film metallic copper, forming mirror. 


Miyamoto, Chem. Soc. Japan, (1932), 724, 788, 914, 933; (1933), 
202, 705. 
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Water was added into the discharge tube, well shaken, filtered and 
washed. small quantity insoluble reddish brown powder remained. 
Most part the insoluble matter dissolved acid, pro- 
ducing cupric chloride solution. clear that the insoluble substance 
principally copper oxide. The filtrate had the following properties. 


(1) was acidic. (2) The solution was placed test tube, 
made alkaline, and heated. The evolution ammonia was proved. (3) 
The solution was placed test tube, made alkaline, and added Fehl- 
ing’s solution. heating, reduction took place, which proved the ab- 
sence hydroxylamine. (4) Sodium hydroxide solution was added 
the solution, and the precipitated copper hydroxide was filtered. Potas- 
sium iodide solution was added the filtrate, and the solution was acidi- 
fied with dilute sulphuric acid, and few drops starch solution was 
added. The solution coloured blue, proving the presence nitrite. 


The alkaline solution absorption bottle (1) was placed test 
tube and the presence nitrite was proved. therefore certain 
that nitrogen peroxide one gaseous reaction products. 

analyzing the alkaline solution absorption bottle (2), was 
similarly proved that small quantity nitric oxide had been produced 
during the reaction. 

The sulphuric acid solution absorption bottle (3) was placed 
test tube, made alkaline, and heated. The evolution small quantity 
ammonia was proved. 

From these experimental facts certain that the principal reac- 
tion products are ammonium salt, copper oxide, copper nitrite, nitrogen 
peroxide nitric oxide, and ammonia. 


Exp. The quantity nitrite produced was determined. The 
solid reaction products were shaken with water, sodium hydroxide solu- 
tion sufficient precipitate the total amount copper ion was added, 
and the solid was filtered and washed. The quantity nitrite contained 
the filtrate was determined the normal manner. 


Cupric nitrate employed 8.00 gr. 
Time silent electric discharge hours. 


Volume potassium permanganate solution 0.01000 normal, equivalent the 


Exp. The quantity ammonium salt produced was determined 
the normal 


483. 
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Cupric nitrate employed 8.00 gr. 
Time silent electric discharge hours. 


Volume sulphuric acid solution 0.1000 normal, equivalent the quantity 
ammonium salt produced 4.54 c.c. 


From these experimental facts seems that the principal reactions 
the discharge tube are expressed the following 


(2) Zirconium Nitrate. Exp.1. Zirconium nitrate, 
employed Time silent electric discharge 5hours. gas 
absorption apparatus, similar that employed the previous case, was 
connected with the discharge tube. Soon after the electric current was 
passed, brown gas, undoubtedly nitrogen peroxide, evolved. Water 
was produced during the reaction and part the powder became 
moist. Water was added the discharge tube, well shaken, and filter- 
ed. Insoluble white powder undoubtedly zirconium hydroxide. The 
filtrate had the following chemical properties. 


(1) was acidic. (2) The absence hydroxylamine was proved. 
(3) The presence nitrite was proved. (4) The presence ammonium 
salt was proved. 


analyzing the solutions absorption bottles (1), (2), and (3), 
was proved that nitrogen peroxide and nitric oxide evolved during the 
reaction, but ammonia. 

From these experimental facts certain that the principal reac- 
tion products are ammonium salt, zirconium oxide, nitrite, nitrogegn 
peroxide, and nitric oxide. 


The quantity nitrite produced the solid reaction pro- 
ducts, that nitrogen peroxide, and that nitric oxide, were determined. 


(4) Miyamoto, Chem. Soc. Japan, (1933), 715. 
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Zirconium nitrate employed 7.00 gr. 

Time silent electric discharge hours. 

Volume potassium permanganate solution 0.01000 normal equivalent the 
quantity nitrite produced the discharge tube 

Volume 0.01000 normal, equivalent the quantity 
nitrite produced the absorption NO. 153.8 

Volume 0.01000 normal, equivalent the quantity 
nitrite produced the absorption the oxidation product nitric oxide 

526.6 c.c. 


Exp.3. The quantity ammonium salt produced was determined. 


Zirconium nitrate employed 7.00 gr. 
Time silent electric discharge hours. 


Volume sulphuric acid solution 0.1000 normal, equivalent the quantity 
ammonium salt produced 9.45 


From these experimental facts seems that the principal reactions 
are expressed the following equations: 


Nitrate. Exp.1. The quantity thallous nitrate, 
The white powder the discharge tube became greyish black. Hot water 
was added the discharge tube, well shaken, and filtered. small quan- 
tity insoluble greyish black powder remained. The powder did not 
dissolve boiling water. dissolved nitric acid sulphuric acid, 
forming thallium salt solution. therefore certain that the black 
powder insoluble boiling water metallic thallium. The solution, 
produced dissolving the solid reaction products hot water, had the 
following properties. 


(1) was alkaline, which undoubtedly due the presence thal- 
lous hydroxide. (2) was proved that nearly ammonium salt was 
present the solution. (3) The absence hydroxylamine was proved. 
(4) The presence nitrite was proved. 
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analyzing the solutions absorption bottles (1), (2), and (3), 
was proved that nitrogen peroxide and ammonia were gaseous reaction 
products. 

was thus proved that the principal reaction products are nitrite, 
thallous hydroxide, metallic thallium, nitrogen peroxide, and ammonia. 

The quantity nitrite produced was determined. The solid 
reaction product was dissolved hot water, thallous ion precipitated 
adding acidified sodium chloride solution, and the precipitate was filter- 
and washed. The quantity nitrite contained the filtrate was 
determined the normal manner. 


Thallous nitrate employed 7.00 gr. 

Time silent electric discharge hours. 

Volume 0,01000 normal, equivalent the quantity 
nitrite produced 31.50 c.c. 


Exp.3. The quantity ammonia evolved was determined. 


Thallous nitrate employed 7.00 gr. 

Time silent electric discharge hours. 

Volume sulphuric acid solution 0.1000 normal, equivalent the quantity 
ammonia absorbed sulphuric acid solution 1.13 


From these experimental facts seems that the principal reactions 
are expressed the following equations: 


2TIOH(s)+ 


employed 7.00gr. Time silent electric discharge 
hours. part the yellow powder the discharge tube became 
reddish brown. Distilled water was added into the discharge tube, well 
shaken, and filtered. Brown powder remained. seems that the in- 
soluble substance principally uranium hydroxide. The filtrate had the 
following properties. 

(1) was acidic. (2) The solution contained ammonium salt. (3) 
The solution contained minute quantity nitrite. seems that the 
nitrite produced ammonium nitrite. (4) The absence hydroxy- 
lamine was proved. (5) The solution was added dilute 
solution and sulphuric acid added. The solution became colourless. 


- 
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was proved that the quantity nitrite produced negligible, 
that the decolouration due the presence uranous compound, 
which had been produced during the discharge. 

analyzing the solutions the absorption bottles (1), (2), and 
(3), was proved that neither ammonia nor nitric oxide had been pro- 
duced during the discharge, but minute quantity nitrogen peroxide. 


The quantity uranous salt produced was determined 
the normal 


Uranyl nitrate employed 7.00 gr. 
Time silent electric discharge hours. 


Volume 0.01000 normal, equivalent the quantity 
uranous salt produced 


was proved that nitrite produced negligible, the value ob- 
tained was taken the quantity uranous salt. 


The quantity ammonium salt was determined. 


nitrate employed 7.00 gr. 
Time silent electric discharge hours. 


sulphuric acid solution 0.1000 normal, equivalent the quantity 
ammonium salt produced 7.28 c.c. 


From these experimental facts seems that the principal reaction 
products are ammonium salt, uranous salt, uranium hydroxide, nitrite, 
and nitrogen peroxide, and that the reactions the discharge tube are 
expressed the following equations: 


(5) Ferric Exp.1. The quantity ferric nitrate, 
employed Time silent electric discharge 
part the powder gradually became reddish brown, and 
(6) Treadwell, “Kurzes Lehrbuch der analytischen Chemie,” 
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water was found condensed the wall the discharge tube. The solid 
reaction products were well shaken with water and filtered. Insoluble 
reddish brown powder was proved ferric hydroxide. The filtrate 
had the following properties. 

(1) was acidic. (2) The solution contained ammonium salt. (3) 
The solution contained nitrite. (4) The absence hydroxylamine was 
proved. 

analyzing the solutions the absorption bottles (1), (2), and 
(3), was proved that nitrogen peroxide and nitric oxide were pro- 
duced during the discharge, but ammonia. 

was thus proved that the principal reaction products are ferric 
hydroxide, ammonium salt, nitrite, nitrogen peroxide, and nitric oxide. 

Exp.2. The quantity nitrite, that nitrogen peroxide, and that 
nitric oxide produced were determined exactly the case zirco- 
nium nitrate. 


Ferric nitrate employed 8.00 gr. 

Time silent electric discharge 5.5 hours. 

Volume 0.01000 normal, equivalent the quantity 
nitrite produced 15.80 c.c. 

Volume equivalent the quantity nitrite produced 
the absorption nitrogen peroxide 235.60 c.c. 

Volume 0.01000 normal, equivalent the quantity 
nitrite produced the absorption the oxidation product oxide 
816.30 


The quantity ammonium salt produced was determined. 


Ferric nitrate employed 8.00 gr. 
Time silent electric discharge hours. 
Volume acid solution 0.1000 normal, equivalent the quantity 


ammonium salt produced 1.27 c.c. 


From these experimental facts seems that the principal reactions 
the discharge tube are expressed the following equations: 


NO.(g)+ 


(6) Chromic Nitrate. Exp.1. The quantity chromic nitrate, 
employed Time silent electric discharge 
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hours. Water was produced during the reaction and part the 
powder became moist. The solid reaction products were shaken with 
water and filtered. small quantity dark brown powder remained. 
The insoluble substance was principally chromium hydroxide. The filtrate 
had the following properties. 

(1) was acidic. (2) The presence nitrite was proved. (3) 
The solution contained ammonium salt. (4) The absence hydroxy- 
lamine was proved. 

analyzing the solutions contained absorption bottles (1), (2), 
and (3), was proved that appreciable amount nitrogen peroxide, 
nitric oxide, and ammonia, were produced. 

was thus proved that the principal reaction products are ammo- 
nium salt, chromium hydroxide and nitrite. 

The quantity nitrite was determined. 
Chromic nitrate employed 8.00 gr. 
Time silent electric discharge 5.5 hours. 


Volume 0.01000 normal, equivalent the quantity 


The quantity ammonium salt produced was determined. 


Exp. 


Chromic nitrate employed 8.00 gr. 
Time silent electric discharge hours. 

Volume sulphuric acid solution 0.1000 normal, equivalent the quantity 
ammonium salt produced 19.23 


From these experimental facts seems that the principal reactions 
the discharge tube are expressed the following equations: 


(7) Calcium Exp.1. The quantity calcium sulphite, 
hours. appreciable change was observed the appearance the 
white powder the discharge tube. The solid reaction products were 
shaken with water. White turbid solution was obtained. had the 
following properties. 

(1) The solution was alkaline. (2) The solution was placed 
test tube and heated. The evolution hydrogen sulphide was proved. 
therefore certain that the solution contained sulphide. 
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The alkaline solution, through which the gas had been passed 
leaving the discharge tube, was placed test tube, acidified with 
hydrochloric acid, and Hydrogen sulphide evolved. 

was thus proved that calcium sulphide, calcium hydroxide, and 
hydrogen sulphide are the principal reaction products. 

leaving the discharge tube the gas was passed through 
two absorption bottles, containing alkali solutions, and the quantity 
hydrogen sulphide was determined the normal manner. 


Calcium sulphite employed 8.00 gr. 

Time silent electric discharge hours. 

Volume sodium thiosulphate solution 0.01000 normal, equivalent the 
quantity hydrogen sulphide produced 1.20 


From these experimental facts concluded that the principal 
reactions the discharge tube are expressed the following equations: 


(8) Sodium Exp.1. The quantity anhydrous sodium 


sulphite, employed Time silent electric discharge 
hours. appreciable change was observed the appearance 
the powder the discharge tube. The solid reaction products were dis- 
solved water. Light brown solution obtained had the following pro- 
perties. 

(1) was alkaline. (2) The solution was placed test tube, 
sodium hydroxide solution and few drops sodium nitroprusside 
solution added. The solution coloured orange, proving the absence 
sulphide. 

The alkaline solution, through which the gas had been passed 
leaving the discharge tube, was placed test tube, acidified, and heat- 
ed. The evolution hydrogen sulphide was proved. 

Exp.2. The quantity hydrogen sulphide was determined exactly 
the case calcium sulphite. 


Sodium sulphite employed 8.00 gr. 

Time silent electric discharge hours. 

Volume sodium thiosulphate solution 0.01000 normal, equivalent the 
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From these experimental facts concluded that the principal reac- 
tions the discharge tube are expressed the following equations: 


2NaOH+ 


Further experiment will necessary decide the occurrence the 
third reaction. 


Summary. 


The chemical reactions the silent electric discharge were studied 
when hydrogen reacted the following inorganic solid substances. 

(1) nitrate. Reaction salt, copper 
oxide, metallic copper, nitrite, nitrogen peroxide, nitric oxide, and am- 
monia. 

(2) Zirconium nitrate. Reaction products:—ammonium salt, zirco- 
nium oxide, nitrite, nitrogen peroxide, and nitric oxide. 

nitrate. Reaction products:—Nitrite, thallous hydro- 
xide, metallic thallium, nitrogen peroxide, and ammonia gas. 

(4) Uranyl nitrate. Reaction salt, uranous 
salt, uranium hydroxide, nitrite, and nitrogen peroxide. 

nitrate. Reaction products:—ammonium salt, ferric 
hydroxide, nitrite, nitrogen peroxide, and nitric oxide. 

(6) Chromic nitrate. Reaction products:—ammonium salt, chro- 
mium hydroxide, and nitrite. 

(7) sulphite. Reaction products:—Calcium sulphide, cal- 
cium hydroxide, and hydrogen sulphide. 

(8) Sodium sulphite. Reaction products:—Sodium hydroxide, and 
hydrogen sulphide. 


The writer wishes express his appreciation grant from the 
Imperial Academy towards the expenses this research. 


Laboratory Physical Chemistry, 
Hiroshima University, Hiroshima. 
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HETEROGENEOUS CHEMICAL REACTIONS THE SILENT 
ELECTRIC DISCHARGE. IX. 


Susumu 


Received March 10th, 1934. Published April 28th, 1934. 


Investigations the reduction number inorganic solid sub- 
stances hydrogen the silent electric discharge have been carried 
out over considerable period: there follows account the results 
obtained since the publication the previous The apparatus 
and method procedure are essentially the same previously men- 


Experimental. 


(1) Potassium Exp. qualitative experiment was 
first carried out, 8.00 gr. anhydrous potassium sulphite being employ- 
ed. The result was exactly the same the case sodium 
The evolution hydrogen sulphide was proved. 

The quantity hydrogen sulphide produced was determin- 
the normal manner. 


Potassium sulphite employed 8.00 gr. 

Time silent electric discharge hours. 

Volume sodium thiosulphate solution 0.01000 normal, equivalent the 
quantity hydrogen sulphide produced 3.55 


From these experimental facts concluded that the principal 
reactions the discharge tube are expressed the following equations: 


(2) Cadmium Bromide. Exp. Seven grams the powdered 
crystals cadmium bromide, were employed. leaving 


(1) Miyamoto, Chem. Soc. Japan, (1932), 724, 788, 914, 933; (1933), 
85, 202, 705, 1223. 
(2) Miyamoto, ibid., (1933), 1231. 
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discharge tube, the gas was passed through small absorption bottle, 
containing about distilled water. The absorption bottle em- 
ployed shown Fig.1. The white powder the discharge tube 
gradually became black and small drops water were found con- 
densed the wall the discharge tube. After the lapse hours 
the electric current was stopped. The water drops formed the 
wall the discharge tube were proved acidic. The solid re- 
action products were shaken with water 
ish black powder remained. The filtrate 
was acidic, which was undoubtedly due 
the presence hydrogen bromide. 
rubbing with glass rod, the grey- 
ish black powder showed metallic lustre, 
and dissolved hydrochloric acid 
Fig. with the evolution fine gas bubbles. 
The solution produced was proved 
contain cadmium chloride. therefore certain that the insoluble 
greyish black powder metallic cadmium. 
The water the absorption bottle was weakly acidic, and adding 
silver nitrate solution, small quantity silver bromide precipitated. 
From these experimental results concluded that the principal 
reaction the discharge tube 


Cd+2HBr. 


(3) Potassium Perchlorate. Exp. The quantity potassium 
perchlorate, employed Time silent electric dis- 
charge hours. appreciable change was observed the appear- 
ance the powder the discharge tube. The solid reaction product 
was shaken with water and filtered. adding silver nitrate solution 
the filtrate, white precipitate was produced, proving the presence 
chloride. 

The quantity chloride produced was determined Vol- 
hard’s 


Potassium perchlorate employed 7.00 gr. 

Time silent electric discharge hours. 

Volume silver nitrate solution 0.01000 normal, equivalent the quantity 
potassium chloride produced 20.10 


“Kurzes Lehrbuch der analytischen Chemie,” 10th ed., 
614. 
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From these facts concluded that the principal reaction the 
discharge tube expressed 


Mercuric Cyanide. Exp.1. The quantity mercuric cyanide, 
hours. leaving the discharge tube, the gas was passed through 
gas absorption bottle, containing about potassium hydroxide 
solution. The powder the discharge tube became slightly grey. The 
solid reaction product was shaken with water. Fine drops metallic 
mercury were found the bottom the container. 

The alkaline solution the absorption bottle was placed test 
tube, heated with few drops ferrous sulphate solution, and acidified. 
The solution coloured blue, and, standing, small quantity Prussian 
blue precipitated, proving the presence 

was thus proved that the principal reaction products are metallic 
mercury and hydrogen cyanide. 

Exp. Two absorption bottles, containing potassium hydroxide solu- 
tions were connected with the discharge tube, and the quantity hydro- 
cyanide absorbed was determined Liebig’s 


Mercuric cyanide employed 7.00 gr. 
Time silent electric discharge hours. 
The quantity hydrogen cyanide produced 0.00452 gr. 


From these experimental results concluded that the principal 
reaction the discharge tube expressed 


Thiocyanate. Exp.1. The quantity mercuric thio- 
cyanate, Hg(SCN)., employed Time silent electric dis- 
charge hours. leaving the discharge tube the gas was passed 
first through distilled water and then through potassium hydroxide solu- 
tion. The white powder the discharge tube gradually became yel- 
lowish red and after the lapse few hours the powder became black. 
part the wall the discharge tube was covered with thin film 
metallic mercury, forming mirror. The reaction product the 
discharge tube was shaken with water and filtered. The filtrate was 


(4) Treadwell, “Kurzes Lehrbuch der analytischen Chemie,” 


306. 


a 
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acidic. The insoluble substance was well washed with water, placed 
test tube, and heated with hydrochloric acid about normal. The 
evolution hydrogen sulphide was proved. 


The liquid the first absorption bottle was examined. had the 
following properties. 

(1) was acidic. (2) The solution was placed test tube, and 
small quantity ferric chloric solution was added. The solution be- 
came red, proving the presence thiocyanic acid. (3) The presence 
hydrocyanide was proved exactly the case mercuric cyanide. 

The alkaline solution the second absorption bottle had the follow- 
ing properties. 

(1) The presence cyanide was proved. (2) The presence sul- 
phide was proved. 

From these facts certain that the principal reaction products 
are metallic mercury, mercuric sulphide, hydrogen cyanide, hydrogen sul- 
phide, and thiocyanic acid. 

The quantity hydrogen sulphide evolved was determined. 


Mercuric thiocyanate employed 7.00 gr. 

Time silent electric discharge hours. 

Volume sodium thiosulphate solution 0.01000 normal, equivalent the 
quantity hydrogen sulphide produced 7.60 c.c. 


From these facts seems that the principal reactions the dis- 
charge tube are expressed the following equations: 


Hg+2HSCN. 


(6) Silver Cyanide. Exp.1. The quantity silver cyanide, AgCN, 
leaving the discharge tube, the gas was passed through absorption bot- 
tle, containing about potassium hydroxide solution. The white 
powder the discharge tube gradually became black. part the 
black powder the discharge tube had metallic lustre, showing the for- 
mation metallic silver. was proved exactly the case mer- 
curic cyanide that hydrogen cyanide was one the reaction products. 


The quantity hydrogen cyanide produced was determined 
exactly the case mercuric cyanide. 


(6) Miyamoto, Chem. Soc. Jupan, (1932), 794. 
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Silver cyanide employed 7.00 gr. 
Time silent electric discharge hours. 
The quantity hydrogen cyanide produced 0.00138 gr. 


concluded that the reaction the discharge tube expressed 
2AgCN(s)+ 2Ag+2HCN. 


(7) Sodium Thiocyanate. Exp.1. The quantity sodium thio- 
cyanate, NaSCN, employed Time silent electric discharge 
sodium thiocyanate very hygroscopic substance, the 
quantity water included the reacting substance was considerable. 
The powder the discharge tube gradually coloured light yellow and 
part became moist. The formation hydrogen cyanide and hydro- 
gen sulphide was proved exactly the case mercuric thiocyanate. 

The solid reaction product was dissolved water. Light yellow 
solution was produced. The solution was alkaline. The solution was 
placed test tube, and quantity sodium hydroxide solution 
and few drops sodium nitroprusside solution were added. The solu- 
tion coloured reddish violet, proving the presence 

was thus proved that the principal reaction products are sodium 
sulphide, hydrogen cyanide, and hydrogen sulphide. 

Exp. The quantity hydrogen sulphide produced was deter- 
mined. 

Sodium employed 7.00 gr. 

Time silent electric discharge hours. 

Volume sodium thiosulphate solution 0.01000 normal, equivalent the 

quantity hydrogen sulphide produced 

From these experimental facts seems that the principal reactions 

the discharge tube are expressed the following equations: 


2NaSCN(s)+ 

2NaOH+ 


(8) Lead Thiocyanate. Exp.1. The quantity lead thiocyanate, 
Pb(SCN)., employed Time silent electric discharge 


Treadwell, “Kurzes Lehrbuch Chemie,” 13thed., Vol. 
391. 
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hours. The evolution hydrogen cyanide and hydrogen sulphide was 
proved exactly the case mercuric thiocyanate. The powder 
the discharge tube gradually became black. The solid reaction product 
was shaken with water, filtered, and washed. The filtrate was acidic. 
The insoluble substance was placed test tube, and heated with hydro- 
chloric acid. The evolution hydrogen sulphide was proved. 

was thus proved that the principal reaction products are lead 
sulphide, hydrogen cyanide, and hydrogen sulphide. 

The quantity hydrogen sulphide evolved was determined. 

Lead thiocyanate employed 7.00 gr. 

Time silent electric discharge hours. 


Volume sodium thiosulphate solution 0.01000 normal, equivalent the 
quantity hydrogen sulphide produced 


From these experimental facts concluded that the principal re- 
action the discharge tube expressed 


was proved that lead sulphide reduced the follow- 
ing reaction must have occurred the discharge tube: 


PbS+ 


(9) Potassium Cyanide. The quantity potassium cyanide, KCN, 
employed Time silent electric discharge hours. The 
alkaline solution, through which the gas had been passed leaving the 
discharge tube, was analyzed. cyanide was detected. The powder 
the discharge tube was analyzed. appreciable change was observed. 


was thus proved that potassium cyanide was hardly reduced under 
the conditions this experiment. 


Summary. 


The chemical reactions the silent electric discharge were studied 
when hydrogen reacted the following inorganic solid substances. 

(1) Potassium sulphite. Reaction products:—hydrogen sulphide 
and potassium hydroxide. 

(2) Cadmium bromide. Reaction cadmium and 
hydrogen bromide. 


(8) Miyamoto, Chem. Soc. Japan, (1932), 795. 
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(3) Potassium perchlorate. Reaction products :—potassium chloride 
and water. 

(4) cyanide. Reaction products:—metallic mercury and 
hydrogen cyanide. 

metallic mercury, hydrogen cyanide, hydrogen sulphide, and thiocyanic 
acid. 

(6) Silver cyanide. Reaction silver and hydro- 
gen cyanide. 

(7) Sodium thiocyanate. Reaction products:—sodium sulphide, 
hydrogen sulphide, and hydrogen cyanide. 

(8) Lead thiocyanate. Reaction products:—lead sulphide, hydro- 
gen sulphide, and hydrogen cyanide. 

(9) Potassium cyanide. was proved that potassium cyanide was 
hardly reduced under the conditions this experiment. 


The writer wishes express his appreciation grant from the 
Imperial Academy towards the expenses this research. 


Laboratory Physical Chemistry, 
Hiroshima University, Hiroshima. 


SUR FORMATION COMPOSES MOLECULAIRES 
ENTRE LES CHALCONES LES CORPS 
NITROAROMATIQUES. 


Par Tei-ichi 


Dans notre rapport précédent, nous avons indiqué com- 
posés moléculaires formés aux dépens divers dérivés 
d’acide picrique. Nous avons, méme temps, discuté raison leur 
formation.” est tres probable que groupement nitro des composés 


(1) bulletin, (1934), 131. 


J 


nitroaromatiques joue important. Pour vérifier cette hypothése, 
nous avons examiné s’il formation composés moléculaires entre 
quelques chalcones divers composés nitroaromatiques, nous avons 
constaté beacoup. Nous avons d’abord s’il est 
possible d’obtenir des composés moléculaires entre ces chalcones quelques 
corps mononitroaromatiques. Les résultats ces investigations sont 
donnés ci-dessous. Nous avons ensuite étudiés les corps aromatiques 
polynitrés. Nous donnerons compte-rendu dans 
rapport. 


Partie expérimentale. 


Etude systeme: o-Nitrotoluene 4-méthylenedioxybenzal- 


chalcone été preparé facon décrite dans notre rapport 
commercial recristallisation dans (p.d. 53°). 


dégel 
0,0 100,0 53,0 
5,0 95,0 45,2 50,8 
12,5 87,5 45,7 48,0 
21,9 78,1 45,7 
30,0 70,0 45,5 65,0 
40,0 60,0 45,5 
44,7 45,8 91,0 
67,0 33,0 46,0 
78,4 21,6 46,0 109,3 Pourcentage chalcone 
90,0 10,0 49,0 117,0 
7,8 56,0 119,0 


(2) St. Kostanecki Schneider, Ber., (1896), 1892. 
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qu’un point eutectique (45,5°, chalcone sait qu’il 
n’y pas formation composé moléculaire, 


recristallisation produit commercial dans 
chal- obtenue par condensation d’acétophénone 


45,0 
25,5 74,5 22,3 35,5 
220 295 
40,4 22,0 29,0 
48,0 52,0 22,0 24,5 
77,5 22,5 44,0 
82,7 17,3 23,2 48,0 
91,1 24,0 53,0 


Fig. 


n’y qu’un point eutectique (22,5°, 46%) telle sorte qu’il 
n’existe aucun composé moléculaire. 


acétophénone. 


Table (Voyez Fig. 


{ 


dégel congel 

27,5 72,5 39,3 55,5 

53,5 39,2 80,0 

45,5 39,3 88,5 

70,5 29,5 39,5 


Fig. 


(3) St. Kostanecki Rossbach, Ber., (1896), 1492. 


: 


Asahina. 


Dans cas, méme que les deux cas précédents, n’y qu’un point 
eutectique (39°, 18%) constate pas formation 

composé moléculaire. 

IV. Etude systeme: m-Nitrophénol 


16,0 84,0 61,5 90,6 100 
90,1 9,9 45,0 50,0 Pourcentage chalcone 


Table (62°, 50% 45°, chal- 


| 
| 
| 


phénol culaire d’un pour un). sait ainsi qu’il 
96.0 formation d’un composé moléculaire for- 


Température 


Pourcentage chalcone 
Fig. 
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acétophénone. 


deux points eutectiques (77,5°, chaleone 30,5% 91,5°, chalcone 
72%) point distectique (96,5°, c’est-a-dire rapport 


Table (Voyez Fig. 


Points Points 


Pourcentages 


20,0 80,0 78,0 104,0 
28, 72,0 97,0 
63,7 78,0 90,0 
43,5 78,0 82,3 
78,0 85,0 
57,9 79,5 86,3 
76,5 86,8 
63,0 74,0 86,5 
68,0 32,0 51,0 85,0 
73,0 27,0 82,0 
83,0 17,0 51,0 73,0 
91,0 9,0 51,0 56,0 
4,0 51,3 55,0 
0,0 57,8 
Table (Voyez Fig. 


Pourcentages Points 


cone phénol 


0,0 100,0 113,0 
90,5 91,6 110,0 
20,0 80,0 91,5 104,0 
27,5 91,6 98,0 
47,7 91,3 104,5 
57,0 43,0 91,5 108,5 
60,0 40,0 92,5 109,0 
63,0 37,0 106,0 109,0 
33,6 102,0 109,0 


92,0 8,0 100,5 116,2 
96,0 4,0 119,0 
100,0 0,0 0,0 121,0 


moléculaire 1:1), telle sorte qu’il for- 
mation d’un composé moléculaire formule 


benzal-acetophénone. 


Température 


10 20 w 50 70 90 
Pourcentage chalcone 


Fig. 


deux points eutectiques (78°, 
chalcone 45,5% 51°, chalcone 
point distectique (87°, chalcone 
dire rapport moléculaire 1:1), indiquant 
formation d’un composé moléculaire 
formule 


ture 


péra 


— 


Tem 


90 


Pourcentage chalcone 
Fig. 


a 


100 
69.0 31,0 100,5 108,2 
80,4 19,6 100,3 104,0 
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Dans cas aussi, deux points eutectiques (91,7°, chalcone 32% 
100°, chalcone 79,0%) point distectique 109,0°, c’est-a- 
dire rapport moléculaire 1:1) sait ainsi qu’il formation d’un 
résumé constate que les peuvent former avec les corps 
nitroaramatiques des composés moléculaires. Leur non-production aux 
dépens o-nitrophénol sera discutée lorsque 
nouvelles expériences nous auront fourni une base suffisante d’appré- 
ciation. 


terminant nous avons devoir d’exprimer nos 
merciements Yokoyama, aide privé, qui nous aidé dans nos 
expériences aussi prof. Shibata qui nous donné les plus 
utiles conseils. 


revoir mémoire point vue linguistique: nous remercions 
ici. 


Laboratoire Chimie, Faculté des Sciences, 
Université Tokio. 


FUNGI (Trichophyton interdigitale, Trichophyton violaceum, Epider- 
mophyton inguinale, and Aspergillus oryzae) 
AND FUNGICIDES. 


Taichi HARADA, 
Received February 19th, 1934. Published April 28th, 1934. 


Introduction. 


Reports the isolations fungi such Trichophyton interdigitale, 
Trichophyton violaceum Epidermophyton inguinale, Aspergillus, and other 
fungi from infected nails, feet, skin lesions and even from the sweat 


a 
‘ 
| 
— 
uty — 
: 


1934] Fungi and Fungicides 187 


normal person have been made various investigators.” Studies con- 
cerned with their reactions chemotherapy, and with Aspergillus oryzae 
relation food have been made. Certain substances such mercurial 
thallium ointment containing salicylic benzoic 
volatile various dyes®®, have been found effec- 
tive prevent the growth kill the fungi certain concentrations and 
under given conditions. However the concentrations required are beyond 
both the toleration the human palate and the safety line for use either 
the body for preservation food. Therefore seemed important 
study first hand the influence both the the culture medium and 
the concentration the chemicals relation the worth the various 
fungicides. 


Experimental. 


Description Fungi. interdigitale (Kaufmann-Wolf) was 
found fluffy white colony which grew rapidly rounded mass, and 
then spread over the medium. The colony later became cream-coloured, 
powdery and areolar. 

Epidermophyton inguinale was greenish buff colour, had pyramidal 
form Ascia and gradually covered the entire surface the medium. 
conidia were formed, but was easily identified fuseaux which were 
found aerial hyphae. 


(1) Rockwood, Arch. Dermat. and Syph., (1980), 395; F.D. Weidman, ibid., 
(1920), (1926), 374; S.O. Chambers and Weidman, ibid., 568; 
Castellani, ibid., (1928), 194, 354; Burgees, ibid., (1926), 851; 
and Mitchell, J.A.M.A., (1916), 711; F.W. Tanner and Feuer, Arch. Dermat, 
and Syph., (1920), 365; Hartzell, ibid., (1920),1; M.M. Keston, Ashford, 
Ozeller and Zaletel, ibid., (1932), 1028; R.C. Jamieson and McCrea, ibid., 
321; Emmons, ibid., 987; G.M. Mackee and Lewis, ibid., 
(1931), 445; Fox and Fowlkes, ibid., (1925), 446; Fox, ibid., (1926). 
398; M.F. Engman, ibid., (1926), 352; M.B. Sulzberger, ibid., (1928), 891; 
Odlan and Hoffstadt, ibid., (1929), 335; A.G.Goud and Carter, ibid., 
(1980), 225; Peck and Salomon, ibid., (1931), 554; Brit. Dermat., 
(1930), 549; Levin and Silvers, Arch. Dermat. and Syph., (1931), 1094. 

(2) and Kolmer, Arch. Dermat. and Syph., (1922), 746. 

(3) B.E. Felden, ibid., (1928), 182. 

(4) J.H. Stokes, Am. A., (1932), 1127. 

(5) J.H. Mitchell, Arch. Dermat. and Syph., (1922), 174. 

(6) H.B. Myer and Thirnes, Am. A., (1925), 1985. 

(7) D.L. Farley, Arch. Dermat. and Syph., (1920), 459. 

(8) ibid., (1932), 1016. 
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Trichophyton violaceum developed (within four days) with glistening 
surface. Within nine days black violet colour developed from the center 
the colony. conidia were formed. 

Aspergillus oryzae grew fluffy rounded white colony, rapidly spread 
over the medium, and gradually became dark yellowish green. Finally 
became powdery and brownish green. had characteristic conidiophores 
which made its identification easy. 


Culture Medium. specific group fungi has specific preference 
for culture medium and produces colony definite shape and colour. 
For the present experiment Sabouroud’s culture medium was prepared from 
the following ingredients 


Distilled water Agar-agar Sodium chloride 
1000 c.c. gr. gr. gr. gr. 


The mixture was boiled gently for one and half hours until became 
clear. The solution was then made the original weight with water 
and filtered through absorbent cotton. was found, potentiometric 
method using quinhydrone and calomel electrodes, have about 


5.4 which similar that normal skin the 
values both sweat and blood normal person were found 7.33 
which also the optimum pathogenic fungi. The this medium 
was therefore adjusted approximately 7.3 means about 
normal sodium hydroxide. Seven cubic centimeter portions this solu- 
tion, test tubes capacity, plugged with absorbent cotton, were 
sterilized autoclave under pounds pressure for minutes. This 
treatment lowered the the medium 6.9 gave 
rich growth. The tubes were stored ice-box prevent evaporation 
moisture. 

The various fungicide solutions were made concentrations 
varying from 0.3 100 per cent. depending upon their effectiveness 
fungicides. 

For each fungicide four series, each consisting (usually) seven tubes 
the medium, were taken. These were melted hot water bath, and 
then cooled about 40°C. With sterile graduated pipette, 0.1, 0.2, 
0.3, 0.4, 0.5, 0.6 and fungicide solution were carefully added 
the respective series. These were well mixed and the surface each 
the four series media was then inoculated with different fungus 
means sterile platinum wire. 


(9) Levin and Silvers, Arch. and Syph., (1932), 823. 
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Fungi and Fungicides 


Microphotographs Fungi 


Trichophyton interdigitale 450 Trichophyton violaceum 450 
Fig. 


inguinable 450 Aspergillus oryzae 
Fig. Fig. 


450 


The tubes were room temperature for more than three months 
the period from April September (of and 1933) which 
the most favourable season for the growth most fungi. They were 
examined from time time and the observations recorded. The results 
are tabulated giving the ratios the chemicals the amounts medium. 
The figures the left indicate the concentration which the fungi grew 
while the figures the right indicate the concentration too high for 
growth. However these values represent approximations only. 


Discussion. 


Solutions such those copper sulphate, phenol, acid, cobalt 
sulphate, hydrazine sulphate, chloramine T., Carrel-Dakin’s ete. 


1934] 189 


190 Harada. [Vol. 


TABLE. Relation between Fungi, Fungicides and the media. 


Trichophyton Trichophyton Aspergillus 
Fungicides interdigitale violaceum inguinale oryzae 
1:12,000-8,110 
1:1,217-925 1:1,217-925 1:1,217-925 
Sodium benzoate 1:12-9 
1:660-536 1:1,286-869 1:537-452 

Pheylthiourea 6.65 1:2,433-1,850 6.68 6.60 
1:720-487 

1:710-360 1:710-360 
1:1,217-925 

1:710-360 

1:710-360 1:1,217-925 1:710-360 
Carrel-Dakin’s solu- 

tion (0.5% sodium 1:18-12 1:18-12 1:9-5 

1:93-75 
1:19-15 
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are acidic alkaline character. Therefore when they are added the 
medium described above, the lowerd elevated certain 
degree. For this reason the values the media which prevent the 
growth kill fungi are recorded underneath. However the values 
represent approximations only, since they are not determined constant 
temperature but over interval between 35°C and 45°C. 

Addition fungicide the medium influences the according 
the nature the compound. Certain chemicals shown the table 
not act merely fungicides, but their acidity also responsible for the 
prevention the growth the fungi. This consideration very im- 
portant for practical application chemotherapy. 

seen the table, iodine, have the highest power 
fungicides, and salicylic acid, chloramine 
ete. follow order. However the effective power 
sulphates, etc. may due largely their high acidity. 
Acetic acid much more toxic than lactic acid. For example, Aspergillus 
oryzae can not grow acetic medium 4.08 while grows 
lactic medium even 3.52. Sodium benzoate much weaker 
fungicide than lactic acid. present the medium the ratio 
1:12 about per cent., Aspergillus oryzae will grow upon it. Sodium 
chloride has the weakest position among the chemicals. That say 
ratio about 1:5 concentration per cent. necessary prevent 
the growth Aspergillus oryzae. This importance with regard 
food preservation. interesting note that thiourea exhibits definite 
toxic value for the fungi combined with neutral and harmless properties 
for human tissue. 


Summary. 


The effectiveness various fungicides Trichophyton interdigitale, 
Trichophyton violaceum, Epidermophyton inguinale, and Aspergillus oryzae 
was studied, when added Sabouroud’s culture medium, previously ad- 
justed 6.9 (+2) and containing 0.5 per cent. sodium chloride. 

The results are tabulated giving the concentrations which permitted, 
and those which prevented, growth. The values the concentration 
which prevented growth are recorded. 
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OLIVE OIL OZONIDE AND ITS FUNGICIDAL QUALITY.* 


Taichi HARADA, 
Received February 19th, April 28th, 1934. 


Ozone has been much used recently not only the determination 
the structure unsaturated organic compounds, but commercially for 
sterilization drinking water the reservoirs large cities such Paris 
and Petrograd, and the paint and varnish industries. 

The present investigation concerned with therapeutic agent for the 
infectious fungus skin disease, known ringworm. For this purpose the 
following conditions, least, should satisfied. 

First, while the chemically combined ozone must stable room 
temperature, contact with the heat the human body should cause 
give off sufficient nascent oxygen destroy the pathogenic micro- 
organisms. 

Second, the compound and its decomposition products whole must 
not have any irritating harmful effects delicate skin tissue. 

Third, the compound must have moderate oxidizing power combined 
with strong penetrating power upon the skin tissue which should 
remain for some time. 

the basis these considerations various ozonides unsaturated 
fatty acids their glycerides were roughly studied. However, these 
substances did not meet fully with the above requirements. The ozonide 
olive oil, however, gave fairly satisfactory result. The effect ozone 
upon olive oil was studied and Dover and Appleby.” 

The compositions olive oils from different sources are given Table 
The linoleic acid glyceride content varies from 0.5 7%, sometimes 
being high 1724. The presence, the oil, large amount 
acid its glyceride undesirable, since the ozonides these 
compounds might decompose easily producing various aldehydes acids 
shorter carbon chains and giving relatively high acidity low the 
product whole. The acidity thus produced might irritating 
harmful delicate skin tissue. the present experiment the effective 
substance olive oil the glyceride oleic acid triolein which has the 
following structural formula 


Patent pending. 
(1) Gazz. Chim. Italiana, 36, (1906), 292. 
(2) Ind, Eng. Chem., (1923), 63. 
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When this ozonide comes contact with heat decomposes the ozone 
linkages and produces nascent oxygen slowly rapidly depending upon the 
degree heat which added. 


California 
(J. 


Acid value 1.5 

value 85.1 
Sapon. No. 190.0 
Olein 84.4 
Linolein 4.6 
trace 
Palmitin 6.9 
Stearin 2.3 
Arachidin 0.1 
Unsapon. 1.0 


Olive Oil Ozonide and its Fungicidal quality. 


Analysis Olive Oil. 


Total oleic acid 


Glycerol 


Unsapon. and 


(1) G.S. Jamieson and Banghman, Oil and Fat Ind., (1925), 40, 110. 
(2) G.S. Jamieson, Oil and Fat Ind., (1927), 426. 
(3) Taufel and Sarria, Chem. Abs., (1926), 1723. 


This combines with three molecules ozone when brought contact with 
The double bonds ethylene linkages the three oleic acid groups 
triolein, take three molecules ozone and definite saturated chemical 
compound, triolein ozonide, produced. The structural formula may 
represented 


Spanish 


(T. 


0.62 
82.7 
192.6 

83.94 


0.51 
4.44 
2.27 


0.79 


s 
Table 
trace 
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ozonize olive oil, series glass aerating vessels was used, 
the principal reaction the first, and the other two serving 
auxiliaries catch excessive ozone. They were half filled with pure 
olive oil and current ozone, washed passing through dilute soda 
solution remove oxides nitrogen, was drawn through means 
sufficiently high vacuum suction. The distinct yellow colour the oil 
the first vessel became pale yellow nearly colourless the end the 
process. This aeration served not only remove the volatile aldehydes, 
acids which were formed by-products the ozonization the oil, but 
maintain the temperature the whole not higher than the room tem- 
perature throughout the operation. 

ozonize, for example, one gallon olive oil the saturation point 
was necessary treat the oil far more than 200 hours with current 
about 1.5 grams ozone per hour. was found that further treatment was 
great disadvantage, for the oil beeame viscous and white foam resulted. 
clear the foam few days standing room temperature were 
required. 


Table 
Changes Physical and Chemical Constants Olive 


Oil Ozone Treatment. 


Ozone Increased Iodine Refractive mins. oxygen after 


1.0 
4.5 
6.0 
55.79 
53.18 
53.05 
53.81 
47.19 
44.15 
38.66 
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Physical and chemical constants this ozonized oil are related the 
time treatment under the conditions described. shown Table the 
refractive index the olive oil gradually dropped from 1.4656 2.4650 and 
then rose again 1.4659 the passing ozone for 120 203 hours, while 
its iodine value (this test not reliable for ozonized oil except general 
index) dropped steadily from 34. The viscosity and the available 
oxygen content the oil increased markedly and proportion the time 
ozone treatment. The acid value the oil rapidly increased from 1.0 
13.5 with hours and then remained constant 164 hours treatment. 
The acidity was probably due the presence the decomposition products 
the ozonide trilinolein. further increase acidity further treat- 
ment was probably due the decomposition products triolein ozonide. 

For the purposes and under the conditions which are described above, 
was found sufficient treat the oil for only about 120 hours. The colour 
the product ozonide thus obtained was pale yellow, but standing for 
some days gradually became colourless. The available oxygen content 
this product was found about 0.45% its own weight. This 
strength taken its standard for commercial purposes the author. 
The method for the determination the available oxygen content the 
oxidizing power will reported separate paper. 

The product has slightly bitter taste and agreeable odour. 
fairly stable room temperature. For Staphylo Cocci the phenol coefficient 
the ozonized oil containing 0.37% available oxygen was about 0.05. 
When the product was shaken with water, the the 
aqueous solution was found not less than 3.0 37°C. The oil itself 
does not give any irritation even delicate skin tissue. 

When the ozonide was brought contact with human skin tissue 
87°C. body temperature gave off nascent oxygen immediately but 
moderately. had strong penetrating but irritant qualities even for 
delicate tissue. the same time remained for indefinite period the 
oxidizing condition the skin tissue. Therefore the product mignt 
destroy easily pathogenic micro-organisms especially ringworm fungi 
skin lesions. 

The experimental data the fungicidal qualities for the fungi, 
Trichophyton interdigitale, Trichophyton violaceum, Epidermophyton in- 
guinale, and Aspergillus oryzae which abundantly cultured for the 
diastatic enzyme are represented including 
comparison with the common oxidizing agents, namely hydrogen peroxide, 
and sodium hypochlorite which sold under the name Zonite. 


(3) Harada, Ind. Eng. Chem., (1931), 1434. 


, 
r 
> 
> 
: 
= 
- 
7 


196 Harada. [Vol. 
Table 
Stability Olive Oil Ozonide. 

the presence light* per cent. decomposition* per cent. 


The top lip burette was suspended that touched the bottom beaker 


containing the ozonide and the burette was filled with the ozonide. The figures 
are empirical values which do-not represent the gas formed decomposition 
the ozonide, for the gas formed and rises the burette, equal volume the oil 
flows out into the beaker. 


Table 


Fungicides and Fungi. 


Available 
NaOCl 0.28 1:24 1:19 1:8 5.6 
Olive oil ozonide 0.37 1:360-180 1:360-263 1°180-121 1:28-15 


The figures Table are ratios the agent concentrations the 
amounts the medium. The figures the left indicate the concentrations 
which the fungi grew while the figures the right indicate the concen- 
trations too high for specific fungus growth. The technique the experi- 
ments reported previous paper. 

suggested that olive oil ozonide has not only fungicidal, antiseptic, 
and germicidal qualities, but remarkable property the healing and 
soothing remedy for the eczema caused ringworm infection and the like.* 
Moreover the same time, restores poisoned and oxygen-starved cells 
normal condition its production nascent oxygen. 


This clinical problem being carried co-operation with Dr. Stetson 
Roosevelt Hospital, New York, N.Y. 


Ra 


Determination the Oxidizing Power Available Oxygen 


Summary. 


The requirements which pathogenic fungicide must satisfy for use 
human skin tissue are pointed out. The ozonide olive oil was prepared 
and examined these respects with fairly satisfactory results. Changes 
physical and chemical constants produced ozone treatment olive oil 
are given. 

Certain qualities the ozonide with regard its fungicidal effect for 
ringworm are discussed. 
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DETERMINATION THE OXIDIZING POWER AVAIL- 
ABLE OXYGEN THE PEROXIDE AND THE 
OZONIDE OIL FAT. 


Taichi HARADA, 
Received February 19th, 1934. Published April 28th, 1934. 


The usual Kingzett method determining ozone and hydrogen 
peroxide not suitable for the peroxide ozonide oil fat, because 
the oxygenated oil fat insoluble water. The method slow 
prohibit its employment for routine work. The method presented here 
was devised the author applicable oils and fats. 

Exactly one cubic centimeter measured pipett graduated tenths 
cubic centimeter, more accurately, exactly one gram, oxygenated 
capacity. Under constant shaking, 20c.c. solution potassium 
iodide and 20% solution sulphuric acid are added, the free 
iodine produced titrated with 0.1 solution more accurately with 
solution, sodium thiosulphate, and then the flask heated 
boiling water bath. The further developed iodine then titrated with the 
thiosulphate solution using starch solution the indicator. This pro- 
cedure repeated until more iodine set free the decomposition 
the sample. 
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The principle this method based the following chemical 
reactions 


The available oxygen content calculated the case hydrogen 
peroxide ozone. One cubic centimeter sodium thiosulphate 
solution equivalent 0.0127 gr. iodine which equivalent 0.0008 gr. 
oxygen. one gram olive oil ozonide, for example, requires 4.7 
sodium thiosulphate solution for the liberated iodine, then, its 
oxidizing power available oxygen content given per cent. weight 
follows: 
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THE HEATS FUSION TITANIUM TETRA- 
CHLORIDE, CARBON TETRACHLORIDE, AND 
ANTIMONY PENTACHLORIDE. 


Nobuyuki NASU. 
Received April 5th, 1934. Published April 28th, 1934. 


The present writer recently determined the freezing point curves 
the binary systems titanium tetrachloride, carbon tetrachloride, and 
antimony pentachloride, but did not carry out his experiment with the 
solutions sufficiently dilute calculate the heats fusion these chlorides. 
Hence the freezing points these systems were determined again with 
sufficiently dilute solutions and the heats fusion were calculated the 
following formula: 
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the Heats Fusion Titanium Tetrachloride, etc. 


where and are the freezing points the solutions with the concentra- 
tions and N’, respectively. must mentioned here that the above 
formula applicable only the case where the two components not 
form solid solution. 


Experimental. 


The apparatus used was exactly the same described the previous 
the present experiment, mixture solid carbon dioxide and 
ether was used cooling agent, and since small quantity solute had 
accurately measured, special burette, which corre- 
sponded 2mm. length, was used. example cooling curves 
shown Fig. 


97.80 TiCl, 


Temperature 


Temperature 


Time (minutes) Mol. Solvent 
Curves Fig. 


(1) Mitsukuri and Nakatsuchi, Sci. 
(2) This Bulletin, (1933), 195. 


Rep., (1926), 50. 


-14 
25.7 
Solvent | Solute 
-38 
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(1) The freezing point-concentration curves the solution 
containing SiCl, and CCl the solute respectively are marked with 
calculated taking two points this 
straight line, which was drawn the 
method the least square. The values 
corresponding two solutes and 
CCl, were found 2520 and 2350 
cal./mol. respectively, the mean which 

The formula for the depression 
freezing point applicable, stated 
before, only when one the two com- 
ponents does not show any solubility 
the other solid state. the determi- 
nation the freezing point diagram 
the system was not ascer- 

Fig. tained whether the solid soluble 

tion used the former investigation being for SiCl, and 
6.3 mol.% for CCl,. order confirm this point, differential 
thermal analysis was carried out. the system the eutectic 
horizontal could traced 2.2 mol. but the system 
the same line could not detected below the concentration 10.3 mol. 
SiCl,. Again, the reaction time eutectic obtained the former experi- 
ment plotted against the temperature shown Fig. and from 
which concluded that the system does not 
form solid solution side. The formula the freezing point 
depression can thus applied the calculation the heat fusion 
the compounds. 


(2) The heat fusion CCl, was likewise calculated from the 
data obtained from dilute solutions containing the solvent and TiCl, 
and the solute, respectively. The results are shown Table and 
curves and The values calculated from the above 
results for TiCl, and being used the solute, are respectively 
740 and thus giving the mean value 4.40 
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the Heats Fusion Titanium Tetrachloride, etc. 


Temperature 


Mol.% 


Fig. 


=] 
Q 


Mol.% CCl, 


Fig.5. 


also necessary confirm solid carbon tetrachloride soluble 

the system the eutectic horizontal can traced down 


found from Fig. that the system solution seems exist 
side. 


-30 
-10 
CCl, 
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the former the freezing point curve the system 
was not determined, and hence the question the existence 
solid solution side remains untouched but from the concor- 
dant results the calculation the heats fusion CCl, from the data 
obtained with TiCl, the solutes, concluded that solid CCl, 


(3) this case and CCl, were used solutes. The 
results experiments are given Table and shown curves 
Fig. and The heats fusion from the data 
obtained with TiCl,and CCl, the solutes are 1870 and 
respectively, the mean value being 6.40 cal./gr. was 
also confirmed that the system solution solid phase does 
not exist all (Fig. 6). 


ov 
Q 


Mol.% 


Fig. 


Although the freezing point curves the system was not 
determined the recent investigation stated paragraph (2), ap- 
parent from the concordant result the calculation the heats fusion 
from the cases where and CCl, are used solutes respec- 
tively that can assumed that solid has solubility these two 
compounds. 


The heats fusion three chlorides obtained the present writer 
and those previous workers are put together Table for comparison. 
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Mol. Beginning freezing point. 
100 
100.00 24.8 248.4 

99.05 24.9 248.3 
98.12 25.7 247.5 
97.20 25.9 247.3 


26.3 


27.0 
27.4 


96.30 


95.42 
94.55 


Mol. 


100 

100.00 24.8 
98.89 25.1 
97.80 25.7 
96.74 26.1 


26.9 
27.6 


95.69 
94.68 


2350 cal./mol. mean 2440 cal./mol. 12.90 cal./gr. 


Beginning freezing point. 


| 248.1 
247.5 
247.1 
246.3 


245.6 


Table 
(A) Solvent TiCl,; Solute 


248.4 
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(B) Solvent TiCl,; Solute 


—log 
0.004026 0.00000 
0.004027 0.00415 
0.004040 0.00825 
0.004044 0.01233 
0.004050 0.01637 


0.004062 
0.004068 


0.02036 
02434 


0.004026 0.00000 
0.004031 0.00485 
0.004040 0.00966 
0.004047 0.01439 
0.004060 0.01913 


0.004072 


Table (C) Solvent Solute TiCl, 


Mol. CCl, 


100 


Beginning freezing point. 


100.00 22.9 
99.12 23.9 
25.8 
97.41 26.6 


28.0 


30.3 
31.0 


96.57 


95.75 
94.94 


0.003995 0.00000 
0.004011 0.00384 
0.004042 0.00762 
0.004055 0.01140 
0.004078 0.01516 
0.004117 0.01886 
0.004128 0.02225 


740 


0.02374 


—log 


246.2 
| 
249.3 
247.4 
246.6 
245.2 
242.2 
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Mol. CCl, 


100 


100.00 
99.24 
98.50 


Table 


Mol. 


Beginning freezing point. 


—% 


22.9 
23.7 
25.7 
26.7 
29.0 


29.4 
31.3 


250.3 
249.5 
247.5 
246.5 
244.2 


243.8 
241.9 


Beginning freezing point. 


2.0 
1.6 
0.8 
0.3 
—0.6 


—2.2 
—3.3 


0.003995 


0.004008 
0.004040 
0.004057 
0.004095 


0.004102 
0.004134 


630 cal./mol. mean 620 cal./mol. 4.40 cal./gr. 


(E) Solvent Solute TiCl, 


—log 


0.00000 
0.00331 
0.00656 
0.00984 
0.01305 


0.01628 
0.01945 


—log 


0.003634 
0.003939 
0.003650 
0.003656 
0.003668 


0.003690 
0.003705 


1870 cal./mol. 


Mol. 


100 
100.00 
98.71 
97.45 
96.23 
95.03 


93.87 
92.73 


(F) Solvent Solute CCl, 


Beginning freezing point. 


2.0 
1.6 
1.0 
0.1 
0.7 


—3.8 


1970 cal./mol. 


275.2 
274.8 
274.2 
273.1 
272.5 


271.1 
269.4 


0.003634 
0.003639 
0.003647 
0.003670 


0.003689 


0.00000 
0.00512 
0.00997 
0.01484 
0.01968 


0.02443 
0.02914 


—log 


0.00000 
0.00564 
0.01122 
0.01669 
0.02214 


0.02747 
0.03278 
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Table 


Results the differential thermal analysis. 


System Concentration point 
TiCl,—CCl, 1.74 mol. —66.0 


Table Heat fusion (cal. per gram) 


Values obtained the author 12.90 4.40 6.40 


8.18 


found from Table the heats fusion and 
obtained the present writer and those determined calorimetrically 
previous workers are good agreement, but the case the 
discrepancy considerable. The origin the values, 8.18 cal./gr. adopted 
Herz not given his paper, and hence the exact method 
determination can not known. 


Summary. 


The heats fusion CCl,, and SbCls were calculated from the 
data the depression freezing point dilute solutions. The heats 
fusion CCl, and SbCl; were found 12.90, 4.40, and per 
gram respectively. These values were close agreement with those 
observed previous investigators. 


conclusion the writer wishes express his hearty thanks Prof. 
Honda, the President the Imperial University and Prof. 
Iwasé for their kind guidances during the course this work. 
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1932] 205 
| 


